SYNOPSIS Standard curves were prepared by plotting log gentamicin concentration against zone diameter using a conventional plate diffusion method. Results were obtained at varying concentrations of sodium chloride and at different pHs. Under optimum conditions the range in zone diameters was markedly increased, thus considerably improving the potential accuracy of the plate assay method.
The aminoglycoside antibiotic gentamicin is widely used, particularly in cases of serious Gram-negative septicaemia. Its main drawback is its ototoxicity, and serum levels need to be closely monitored not only to prevent overdosage but also to ensure adequate therapeutic levels (Noone et al, 1974) .
Rapid methods are available for the assay of serum gentamicin. The chemical method of Smith et al (1972) is based on an enzyme which catalyses the adenylation of gentamicin by radioactively labelled ATP. The amount of 14C-adenylated gentamicin is measured in a scintillation counter. An assay based on the inhibition by gentamicin of the urease activity of Proteus mirabilis has been described by Noone et al (1971) . The advantage of these methods is that results can be obtained within about two hours, but they require specialized equipment.
Therefore most laboratories still use conventional plate diffusion methods.
Since any microbiological method is subject to a considerable amount of error it is important to perform the assay under optimum conditions. In this article the possiblity of increasing the accuracy of the plate diffusion method by altering the constituents of the assay medium has been investigated. The Bacto antibiotic medium 2 (Difco) was used as the assay medium, having a final pH of 6-6. This was supplemented with 0-5%, 1%, 1.5%, and 2% sodium chloride where appropriate. The pH of the medium was adjusted by the addition of concentrated sodium hydroxide immediately before pouring the plates in order to prevent hydrolysis during autoclaving.
PLATE DIFFUSION ASSAY
Twenty-five millilitre volumes of assay medium were dispensed into 9 cm diameter plastic Petri dishes, giving a depth of about 4 mm. A sample of the overnight culture was diluted in distilled water and plates were surface seeded with this suspension.
GENTAMICIN STANDARDS
Gentamicin sulphate (Genticin Injectable, Nicholas Laboratories) standards were prepared at concentrations of 2-5, 5, 10, 20, and 40 ,ug (Garrod et al, 1973) . It is also fast growing, and zone sizes may be read after only about four hours' incubation. A salt concentration of 1-5 does not appear to inhibit the growth rate, but a high pH does have an inhibitory effect. Staphylococcus (NCTC 6571) tended to produce sharper zone edges than the Klebsiella but is sensitive to antibiotics such as lincomycin, which it is almost impossible to remove by pretreatment of serum. Treatment of serum with a B-lactamase would allow this organism to be used for the assay of gentamicin in the presence of those antibiotics which are inactivated by the enzyme. Another disadvantage in using staphylococcus is that it requires a longer period of incubation.
Plates were surface seeded because when preseeded agar was used the zone diameter decreased with increasing depth of the agar, presumably due to gentamicin being less active under anaerobic conditions. However, a thin layer of pre-seeded agar should be satisfactory.
By supplementing the assay medium with a sodium chloride concentration of 150% the range in zone diameters is increased approximately three-fold. This greatly enhances the potential accuracy of the plate assay method. There was loss of linearity at the higher salt concentrations but this was so slight that it was considered unimportant.
Comparison of the increase in range of zone diameters between plates at pH 6 6 and pH 9 (figs 1 and 4, and figs 2 and 5) shows that there is little advantage in using the higher pH, at least when using 9 cm diameter Petri dishes. The range would probably be further increased using 9 mm wells and larger Petri dishes, but this was thought to be uneconomical. The fact that smaller volumes of serum may be used when assaying at pH 9 may be useful in cases where the amount of test serum is limited. The assay at pH 9 would require only 0 27 ml of serum, but even at the lower pH only 0 45 ml would be needed.
There are several reports in the literature which state that increasing salt concentration has an inhibitory effect on the bactericidal action of gentamicin (Rubenis et al, 1963; Schoutens and Yourassowsky, 1972 
